Background Data on health or health service use are invariably used to test the validity of proxy measures of need, for use in resource allocation formulae. Perceived health state is a good measure to use in this respect as it is closely linked to perceived need and the decision to consult health services. This being the case, a large community based study was undertaken which collected data on perceived health, using the Nottingham Health Profile (NHP), with the aim of testing the validity of a variety of Census based measures as proxy measures of the need for health care. Method A postal questionnaire survey of 9565 people living in the former South East Thames Regional Health Authority was conducted and the relationship between their perceived health state and the socio-economic characteristics of their electoral ward of residence analysed. Results A relatively low response rate (59 per cent) weakened any conclusions to be drawn from the results. However, significant correlations between perceived hearth and a variety of the Census based indicators were found. The highly skewed distribution of responses to the NHP statements made the results difficult to analyse and interpret. Conclusions Although the study gave an indication of those variables that might be incorporated into resource allocation formulae, the NHP is not a particularly efficient instrument to use in a community setting. It is argued that the appropriateness of an approach to determining appropriate needs weights in allocation formulae, which attempts to find one indicator of all health care needs at the District Health Authority level, must be questioned.
Introduction
The debate about which are the best proxy measures of a population's need for health care in resource allocation formulae was rekindled with the publication of the review of the policy of weighted capitation. 1 The focus of academic and policy discussion, since the publication of the original Resource Allocation Working Party (RAWP) review, has been whether mortality data alone should be used as a proxy for relative need, or whether these should be supplemented by indicators) of the socio-economic characteristics of each health authority's resident population. 2 The reasons for the continued discussion of this subject arise from the fact that different measures produce different gainers and losers amongst health authorities within the National Health Service (NHS); and because of the inherent theoretical and practical difficulties associated with selecting an appropriate proxy for the need for health care. 3 The lack of a direct measure of a population's relative need for health care, which requires a proxy to be sought, also means that there is no suitable benchmark against which to assess the validity of alternative measures. Without a suitable 'gold standard', the argument for adopting certain indicators over others rests on a combination of a priori reasoning and statistical analyses, which, in effect, attempt to validate proxy measures against other unvalidated indicators of need. So, for example, the recent review of weighted capitation argued that, with the correct statistical modelling, measures of bed use at the small area level can be used to isolate variations in the need for health care. 1 This being the case, Census variables that add to the explanatory power of such variation can be used to indicate the relative need for health care between geographically defined populations. Other examples from the literature either use less sophisticated modelling techniques when looking at data on health service use, 4 or attempt to derive valid proxy indicators of need by correlating Census derived variables with various measures of mortality and morbidity. 5 " 8 Which of the alternatives are considered to be the best partly depends on which measure each is validated against. There are inherent problems of using data on service use to proxy the need for health care, because at best these measure met demand. Also, mortality data cannot be used as a basis for testing the validity of potential replacements in resource allocation formulae, as they have been criticized for their perceived insensitivity to variations in the relative need for health care. 9 Finally, there is a paucity of appropriate, routinely collected morbidity data.
To address the shortcomings of previous research in this area, we used perceived health state data, obtained from a community survey, to test the validity of a number of Census derived small area variables as proxy indicators of relative need.
The rationale for using a measure of perceived health was that it uses a person's own concept of what constitutes health and illness, which is closely linked to their own perception of whether they are in need of health care and their decision to seek care. 10 Although linked more closely to lay definitions of need, levels of perceived ill-health also overlap with medically defined illness and need."
Given the usefulness of a measure of perceived health, the Nottingham Health Profile (NHP) was chosen as the survey instrument. At the time the research was conducted other perceived health measures were available, but unlike the NHP had not been developed and tested for their reliability and validity using UK samples.'' As the NHP had not been employed extensively in the community, an additional objective of the research was to consider its usefulness in this setting.
The NHP is a two-part self-completed questionnaire." Part I assesses perceived health along six dimensions (Energy, Sleep, Emotional Reactions, Pain, Physical Mobility and Social Isolation). Each dimension consists of a number of statements which respondents are asked whether they apply to them or not. Each statement is weighted to produce a scoring system ranging from zero (no problems) to 100 (all the stated problems). Part II asks about the effect any ill-health has on seven areas of daily life.
An analysis of a person's health state in relation to his or her socio-economic characteristics and those of the area in which they lived was designed to determine which were more strongly associated with variations in health state. In choosing the NHP, where variations in health can be argued to be associated with the need for health care, the study would be able to consider the veracity of the claims that such measures are good indicators of an area's need for health care.
Method
The study took the form of two postal questionnaire surveys, conducted during the latter half of 1989. The first assessed the health state and the socio-economic characteristics of a random sample of 9565 people resident within the former South East Thames Regional Health Authority (SETRHA). The questionnaire included Parts I and II of the NHP, the General Household Survey (GHS) questions on health and a general health question ('how would you rate your health: very good/good/fair/poor/very poor?'). Using the person's postcode, the socio-economic characteristics of the electoral ward in which they lived was described by 1981 Census based variables. In adopting area based measures it was recognized that as the composition of electoral wards is heterogeneous, people living, say, in areas of high unemployment may not be unemployed themselves. The second questionnaire survey, sent six months later to all positive responders to the first, collected data on the use made by the respondent of health services in the intervening six-month period. The problem of adopting any measure of health as a proxy for the need for health care is in understanding what the relationship is between particular levels of health and need. A particular concern was that there might be a perceived ill-health threshold below which a need for health care did not exist. Although it was not possible to consider this directly, knowing how perceived health was correlated with subsequent use of health services was thought to be of potential use.
A two-stage random sampling frame was adopted. The first stage consisted of taking a random sample of individual general practitioners (GPs) from lists of those practising in the old South East Thames Region, and asking them if they were willing to help with the survey. The second stage involved taking a systematic random sample of people aged between 16 and 80, who were registered with the participating practices. The lower age limit was chosen because the NHP is only valid for people aged over 16. An upper limit was set because of concerns that the response rate in the very old would be reduced owing to infirmity. In doing so, it was recognized that an important group of people, who can be expected to have more health care needs than younger groups, were excluded.
By using details of GP registration the practices' help could be elicited to check the names and addresses of the sample, and so reduce inaccuracies. Also, sponsorship of the survey by the practice was thought to improve the chances of an acceptable response rate.
A total of 166 GPs were asked to take part in the study, of whom 76 stated their willingness to do so. After accounting for nine GPs who had either retired or were on maternity leave, this gave a 50 per cent response rate (after one reminder and a personal telephone call to non-responders). Only 74 practices were subsequently used, however, as one did not have a sufficient number of patients on his list to take part, and the other because access to patient records could not be obtained in time for the study. A total of 9565 people were randomly selected from each practice's registration details: an average of 130 per GP list.
Results
A total of 4798 positive responses were returned after one follow-up letter, which, after accounting for the 14-5 per cent of the questionnaires which were returned by the post office as addressee unknown, gave a response rate of 59 per cent. The response rate was slightly higher for those with Kent or East Sussex postcodes (62 per cent) and lower in London (51 per cent), and ranged between 18 and 72 per cent by GP.
Two practices withdrew from the second stage of the study, stating concern amongst their patients about the NHP and the fact that their name and address had been given to researchers as the two principal reasons. The overall response rate to the second postal questionnaire was higher at 74 per cent, and ranged between 42 and 90 per cent by GP.
The sample was slightly biased in favour of older residents of SETRHA. Of all respondents, 51 per cent (996) were aged between 65 and 80 years, whereas Office of Population Censuses and Surveys (OPCS) population estimates for 1988 showed only 45 per cent of residents to be in this age group. Only 13 per cent (596) of respondents were aged between 16 and 24, compared with 19 per cent of the resident population.
An analysis of the questions on long-standing and limiting long-standing illness, included in the first questionnaire, indicated that a greater proportion of people with chronic conditions replied to the questionnaire than would have been expected given the results of the GHS itself (20 per cent of 16-64-year-old respondents reported having a limiting long-standing illness, compared with 111 per cent of people in this age group in the 1989 GHS. Also, 361 per cent of 45-64-year-old respondents reported such illnesses compared with 13-7 per cent in the GHS). A possible explanation for these differences is that the different context in which the GHS questions were used in this study influenced the nature of the response.
Part I of the NHP
The distribution of the response to Part I of the NHP was highly skewed, with the majority of people having no problems on any particular dimension ( Table 1) . The most common problem experienced by the respondents was waking up in the early hours of the morning (33-3 per cent), and the least common, being unable to walk at all (0-5 per cent). The mean number of missing answers on each dimension was 4-8 per cent.
Marked gender differences were found in the respondents' mean NHP scores. The mean scores for women on all dimensions and in all age groups were higher than they were for men. The Mann-Whitney statistic showed that the gender differences in scores were significant (p < 001). Varying relationships between NHP scores and age were found on each dimension, which were statistically significant (p < 005), except with respect to Social Isolation (Table 2 ).
Part n of the NHP Part II of the NHP was not analysed in any depth. It is apparent from the face validity of the statements it contains that their appropriateness differs with a person's particular circumstances (e.g. the retired are very unlikely to have problems with their job) as well as being influenced by social norms and expectations with regard to role fulfilment (e.g. performing tasks around the house may not be an issue for men who do not see it as their responsibility). As it was not possible to control for the validity of the statements for each person in any analysis, interpretation of the results would have been problematic.
Multivariate analysis
The aim of the multivariate analysis was to consider which of the variables relating to the characteristics in which each respondent lived was associated with having a problem on one of the dimensions of the NHP. Given the skewed distribution of responses, ordinary pa rarne tric methods of analysis were not appropriate, so a dichotomous dependent variable was created and logit analysis undertaken, using SPSS X . The dichotomous dependent variable adopted was whether the individual respondent had reported having at least one problem, or not, on a particular section of the NHP.
Logistic regressions were first completed with only age and sex as explanatory variables, and then a third variable was added to test whether it significantly improved the fit of the model. The basic age-sex models for each NHP dimension were significant for all but Sleep, with the model for Social Isolation fitting the data particularly well (Table 3) .
A number of Census derived variables were used to indicate the socio-economic characteristics of each respondent's area of residence (the list of variables is shown in Table 4 ). Each of these was added in turn to the age-sex logistic models. Table 5 shows those variables that significantly improved the fit of each age-sex model.
The variable relating to whether the respondent lived in inner London significantly improved the fit of the age-sex model for Emotional Reactions and Sleep. The variable corresponding to whether the respondent lived in London (inner and outer) was also significant for these dimensions, as well as for Pain.
None of the composite area measures significantly added to the age-sex model across more than three dimensions. For Jarman UPA8 scores, 12 the belowzero/above-zero cut-off (Jarman 1) was significant for more dimensions than a cut-off based on GP deprivation payments (<20/20+) (Jarman 2). Jarman 1 was found to be significant with respect to more dimensions of the NHP than Jarman 2. Common NHP dimensions for which Jarman and the Townsend indicator of material deprivation 13 added significantly to the fit of the model were Emotional Reactions and Pain. Jarman I was a significant additional variable for Social Whether respondents lived in the London Boroughs of Lambeth, Southwark, Lewisham, or Greenwich Those with Greater London postal addresses Electoral wards described as deprived if they had UPA8 scores above zero Electoral wards described as deprived if they had UPA8 scores above 20 Electoral wards described as deprived if they had a Townsend's score above zero Electoral wards described as deprived if they had a DOE basic index score of above zero
The 8 variables that make up the Jarman UPA8 score; dichotomous variables created by using the SETRHA regional average value for the variable as the cut-off
Isolation and Townsend for Energy. The Department of Environment (DOE) index' 4 did not improve the fit of the logistic regression models for any of the NHP dimensions.
The variables that make up the Jarman UPA8 were tested to see whether they improved the fit of the agesex models. The percentage of the total population aged under five and the percentage of the economically active population who were unemployed at the time of the Census were each significant for four of the dimensions: Energy, Emotional Reactions, Pain, and Social Isolation. No other area characteristic added significantly to the fit of the age-sex model on as many dimensions of the NHP. Ethnicity was only significant for Energy and overcrowding was not significant at all.
Health service use
Of those who responded to the second questionnaire about their use of health services in the six months since answering the first questionnaire, 347 (10-4 per cent) had attended the casualty department of a hospital, 868 (260 per cent) reported having attended at least one out-patient clinic, 80 (2-4 per cent) had received day care, 73 (2-2 per cent) day surgery, and 160 (4-8 per cent) had had an in-patient stay. With respect to the use of primary care in the sixmonth period, 754 (501 per cent) men and 1074 (58-6 per cent) women reported having consulted a GP because something was the matter with their health. Of all respondents, 35-5 per cent had received a repeat prescription.
The logit analyses were performed with whether the respondent had consulted a GP or not as the dependent variable and the respondent's health state from the first questionnaire as explanatory variables. This showed that, of the NHP dimensions, only Sleep and Emotional Reactions significantly improved the basic age-sex model, with those respondents with problems in those areas having increased probabilities of having consulted their doctor.
A positive response to having very poor, or poor, general health was also significantly associated with an increased probability of having consulted; although reporting a long-standing, or limiting long-standing, illness was not significant.
Discussion
The relatively low response rate is cause for concern, as it weakens conclusions to be drawn from the results. It is difficult to judge how the use of the NHP influenced the response rate, as a combination of factors were likely to be operating. Of concern, however, was that two general practices thought it necessary to pull out of the second stage of the study owing to a number of their patients having contacted them with anxieties about the questionnaires they had received. These questions should perhaps have been addressed with a more rigorous follow-up of non-responders.
Taking names and addresses from lists of patients registered with the participating GPs proved problematic. A large proportion of the questionnaires were returned by the post office, indicating that the inaccuracy of such lists may have offset any advantages to be gained from GPs sponsoring the study.
As has been found with other studies using the NHP in a community setting, l5~17 the majority of respondents did not have any of the problems described, highlighting the fact that it is relatively insensitive to less severe perceived health problems. One consequence of this is that the distribution of responses was highly skewed, which in turn makes the NHP difficult to analyse. Although the use of logistic regressions made it possible to undertake multivariate analyses, this is a little unsatisfactory. First, information was lost because the whole distribution of responses is not considered. Second, the dependent variable having only two values did not make maximum use of the weighting of each statement within a particular dimension.
As a consequence, the NHP can be seen as an inefficient instrument with which to measure perceived health in the community. It has been argued that the SF-36 may be a more suitable measure in such a setting, given its ability to pick up positive, as well as negative, states of health.
1819 When compared directly with the NHP, the SF-36 has been found to produce a less skewed distribution of responses. 17 The fact that Part I of the NHP measures perceived health along six dimensions created problems selecting which of the socio-economic variables are best at indicating variations in health. None of the variables were significant with respect to all dimensions, and the best model for each dimension did not have the same third socio-economic variable. Other health state measures that produce a single value for each individual, rather than a profile, however, would have hidden this complexity within the process of scoring and combining scores across a number of dimensions of health.
No area variable was found for all NHP dimensions that significantly improved the fit of the age-sex model. The percentage of the total population who were under five years old and the percentage who were unemployed were each significant for four of the dimensions. Whether the respondent lived in London or not, the percentage of elderly living alone, percentage of one-parent families and the Jarman and Townsend indicators were each significant variables for three dimensions. Interestingly, no variable was significant at explaining the probability of having at least one of the Physical Mobility problems.
The relative performance of the two age-related variables was interesting, given that variables relating to the age of respondents were included in each logistic regression, signalling that the age structure of the respondent's area of residence had an effect independently of the age of the respondent. This may be due to these variables acting as a proxy for other socioeconomic characteristics of electoral wards, the age structure of an area being as much the result of such factors as their cause.
The results highlighted the dilemma between choosing a socio-economic variable to act as an indicator for need based on its performance across all dimensions of the NHP and choosing the best variable for each dimension. The latter gives a set of possible variables to use rather than a single 'best' variable. One way of reducing this set would be to select the variable or variables which were better with respect to those dimensions of perceived health more closely associated with the use of health services, the assumption being that different dimensions of perceived health can be considered separately. In this study, the way in which such perceived health dimensions could be selected would be to consider which were better at explaining the probability of having consulted a GP (i.e. Emotional Reactions and Sleep). Given the problems of using the NHP in the community, however, it is not certain how robust such results would be, nor whether the selected variables are indeed better than direct measures of mortality.
The approach of this study, and that of other studies looking for a proxy for need in resource allocation formulae, 3 was to search for a global measure of health care needs for all services and all ages. This is potentially misplaced. 20 More fruitful avenues of research may be to look for indicators of need by health problem, 21 subsets of the population, or for particular services. For example, a proxy for the need of elderly people for health care may be very different from that for children, and indicators pertinent for measuring the need for mental health services very different from those for surgery.
Breaking the problem down in this way would have the advantage that it may be easier to identify more appropriate indicators of need. Variables for testing their validity are likely to be more easily collected. For example, rather than use a measure of perceived health, with its shortcomings of perhaps being more closely related to demand than need, information on those health problems pertinent to a particular service could be collected. For resource allocation purposes, there would be the problem of how to aggregate a number of potentially different indicators so as to set overall DHA revenue allocations. The process of deciding on what are the appropriate weighting factors to attach to different elements of need could, however, be made more open to debate and the final weights made to match more closely policy directives on what are health and health service priorities.
